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Degradation Behavior of PLA Monitoring Cap for Composite Slab by Cold and Hot Stimuli
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Steel-concrete composite floor system consisting of bottom steel plates as the framework and channel steel
reinforcements excels in terms of safety and construction capability and helps shorten the construction period.
Monitoring holes are used to check the filling up of concrete in the steel framework and maintenance for a
long time. Monitoring caps are required transparency, mechanical strength, and dying out spontaneously.
Poly(lactic acid) (PLA) has suitable properties for the monitoring cap. In this presentation, the degradation
behavior of PLA monitoring cap was investigated with a cycle test under cold and hot stimuli at 10 and 50 °C,
resulting in decreases in molecular weight and mechanical properties. The results were analyzed Kinetically
to predict a retention period as the monitoring cap in the environment at a bottom side of elevated road.
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Fig.1. PLA monitoring caps for composite slab.
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Fig. 2. Field test of monitoring caps at Kurosaki bypass in
Kitakyushu-city from October 2010.
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Fig. 3. Changes in morphology of monitoring caps after 25
months of setting.
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Fig. 4. Changes in SEC profile of monitoring cap during field
test and hydrolysis rate constants based on M, and M,, values.
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Fig. 5. Changes in M, and M,, of monitoring cap during a cycle
test under cold and hot stimuli at 10 and 50 °C.
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Fig. 6. Changes in S-S curve of monitoring cap during cycle test
under cold and hot stimuli at 10 and 50 °C.
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Fig. 7. Vibration spectrum at elevated road of Kurosaki bypass
for 6 min measured with a data logger.
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Fig. 8. Changes in DSC profile of monitoring cap during a
cyclic load test with sinusoidal stress.
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